Activation of O2.- generating oxidase of bovine neutrophils in a cell-free system. Interaction of a cytosolic factor with the plasma membrane and control by G nucleotides.
Activation of the O2.- -generating oxidase of bovine neutrophils was studied in a cell-free system, consisting of a particulate fraction enriched in plasma membrane, cytosol, arachidonic acid, and the non-hydrolyzable nucleotide GTP-gamma-S. Activation of the membrane-bound oxidase was accompanied by the disappearance of the activating factor from the cytosol. Above a cytosol to membrane ratio of 25, the excess of added cytosolic factor remained in active state in the soluble fraction. The process could be partially reversed by serum albumin. Disappearance of the cytosolic factor was promoted by unsaturated long-chain fatty acids, but not by saturated ones, and occurred not only in the presence of GTP-gamma-S but also in the presence of GDP-beta-S or in the absence of Mg ions, although in the latter cases activation of O2.- production was seriously impaired. This suggests that the disappearance of the activating factor from the cytosol and the triggering effect of GTP-gamma-S are related, but distinct, events in the oxidase activation process. The disappearance of the activating factor from cytosol can be explained by translocation of the cytosolic factor to the membrane fraction. Yet under some conditions, including the presence of GDP-beta-S or EDTA, inactivation was prevailing and could be an alternative explanation for the results. Specific binding of radiolabeled GTP-gamma-S could be demonstrated both in the membrane and in the cytosolic fractions.(ABSTRACT TRUNCATED AT 250 WORDS)